with important environmental consequences.
48
[3] The African continent, especially its northern part, is near Lake Chad in Central Africa [Prospero et al., 2002;  56 Washington et al., 2000; Moulin et al., 1998; Barkan et al., 57 2004b]. Strong heating of the Sahara and the Sahel regions 58 in summer causes strong convective disturbances, which 59 elevate huge quantities of dust from the source regions up to 60 the 600 -800 hPa levels [Prospero, 1996] . The deep warm above [Koren et al., 2003] . central Europe [Prodi and Fea, 1979; Moulin et al., 1998;  131 Dayan et al., 1991; Conte et al., 1996; Bonelli and 132 Marcazzan, 1996; Collaud Coen et al., 2003] .
133
[7] The peak of the dust activity is in spring and summer 134 [Dulac et al., 1996] . In spring the main dust activity is 135 observed in the eastern Mediterranean due to the warm 136 (sharav) lows moving along the African coast from west to 137 east [Alpert and Ziv, 1989; Egger et al., 1995] . In the Mediterranean [Moulin et al., 1998 ].
142
[8] The present study is aimed at defining the mean 
158
These months were just as dusty as the month of July and 159 the dust transport conditions were basically the same as 160 those described in the current study.
161
[10] The Total Ozone Mapping Spectrometer aerosol 162 index (AI) daily data were used to estimate the total dust 163 amount [Herman and Celarier, 1997] . This index utilized 164 the spectral contrast of two ultraviolet channels: 340 nm and 165 380 nm. It is positive for dust and proportional to the 166 amount of the aerosol in the column along the line of sight.
167
The TOMS AI index is an effective measure for dust mainly 168 at altitudes higher than 1 km, and was proven to be effective 169 in improving dust initialization for dust prediction models 170 . As far as the reliability of the AI 171 calculation below 1 km is concerned, Herman and Celarier
172
[1997] found that UV-absorbing aerosols in the boundary 173 layer near the ground could not readily be detected by the Figure 1 . Schematic map of the general synoptic situation in periods of dust outbreaks from the Sahara into Europe: solid line, 700 hPa; dashed line, surface. Oristano verified the dusty character of these days. The 4 1982 6, 15, 16, 30, 31 t1.5 1983 20, 21, 22, 25, 26, 27, 28, 29, 30 t1.6 1984 1, 2, 4, 12, 25, 26 t1.7 1985 3, 4, 16 t1.8 1986 7, 24, 26 t1.9 1987 20, 23, 24 t1.10 1988 1, 5, 6, 7, 8, 9, 20 
234
[15] The average AI value for every 45°sector was 235 calculated (section 3.4 and Table 2 ). In order to validate 236 the NCEP/NCAR database we prepared wind flow maps 237 also using the ECMWF database (Figures 3a, 3b , and 3c). 238 No significant differences were found.
239
[16] We analyzed a case study for the outstandingly dusty 240 period of 5 -9 July 1988. The obtained results were very 241 similar to these of the general cases. In an additional case 242 study we examined the transportation of the dust to central [17] Figure 3a shows the mean wind flow for all the July 250 months of the research period (1979 -1992 ) at the 700 hPa 251 level. Two separate cells of the subtropical high are visible. 252 One in the Saharan region its center approximately at 253 32°N-5°E. The other is in the middle Atlantic but its center 254 is out of the research area. Between them is a weak trough 255 situated along the western coast of Africa, terminated at 256 30°N. Around the Saharan high is quite a strong flow, 257 westerly at its northern flank in particular over the Italian 258 peninsula. The flow in its western flank is southwesterly, 259 but because of the westerly location of the high the stronger 260 part of this flow is over the Atlantic and obviously does 261 not lift and carry dust. In the northern side of the high, the 262 flow, though westerly, turns southward west of the Italian 263 peninsula, and is not well situated to deposit dust in the 264 peninsula even if the dust was available. Between latitudes 265 45°N-60°N the flow is an undisturbed westerly.
266
[18] The mean flow during the dusty episodes is shown in 267 Figure 3b . The two high-pressure cells exist like in the mean 268 conditions (Figure 3a ) but definitely stronger. The Saharan 269 cell is located somewhat to the east and north relative to the Figure 3 . (a) Average wind flow of all the cases at 700 hPa for the month of July (1979 July ( -1992 . (b) Average wind flow of the dusty cases at 700 hPa for the month of July (1979 July ( -1992 . (c) Average wind flow difference, that is, dusty cases minus all the cases over the study region, for the month of July (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) 335 above. As mentioned in section 2, the 700 hPa level was 336 chosen because the bulk of the dust transportation happens 337 in this level. In Figure 5a the spatial distribution of the 338 mean temperature in July is shown. The hottest area is in 339 the western Saharan region. Away from this area the 340 temperature cools uniformly as a function of latitude, 341 northward and southward.
342
[25] Figure 5b shows the temperature at the 700 hPa level 343 for the dusty episodes. It is important to notice that a warm 344 tongue emanating from the hot kernel, shown in Figure 5a , 345 northeastward toward the central Mediterranean and Italy. 346 [26] Figure 5c shows the differences between the mean 347 dusty conditions and the normal for all July days. Positive 348 differences of greater than 3°C are seen over the Italian 349 peninsula. Although the warm southwesterly flow toward 
374
[29] Figure 6 shows the distribution of the mean AI 
391
[31] The difference between the average flow for these 392 five days and the average flow for all July days (Figure 7b Italy  (41°N, 14°E) at the altitude 3000 m: (a) 4 July, (b) 5 July, (c) 6 July, (d) 7 July, (e) 8 July, (f) 9 July, and (g) 10 July. 407 these two systems suggests the existence of a strong 408 southwestern flow through the Sahara toward Italy.
409
[33] The difference map (Figure 7d) shows a similar 410 structure as the former but greatly enhanced: one can see 411 a more then 80 m positive difference around southern Italy 412 toward the Black Sea and a huge negative difference 413 (140 m) centered around the British Islands. The mean July 414 temperature (Figure 5a ) shows a hot kernel in the northern 415 Sahara and gradual cooling northward and southward. In the 416 dusty period (Figure 7e ), although the hottest area remains 417 at the same place as in the monthly mean, a warm tong 418 extends toward Italy the Adriatic and the Balkan. The peak 419 difference (Figure 7f ) of more then 8°C was observed east 433 dusty event, including one day before it started and two 434 days after it ended. On 4 July (Figure 8a ), before the 435 beginning of the event, the trajectory had a west east 436 direction, which excluded the possibility of dust transporta-437 tion into Italy. On 5 July the trajectory direction became 438 southwest northeast (Figure 8b ) enabling the wind to tap the 439 dust sources and transport the dust toward Italy. On the days 440 6 -8 July the trajectory direction became approximately 441 south north continuing to bring dust from the depth of 442 the Sahara (Figures 8c -8e ). On 9 July the trajectory still 443 ended in Africa but near the Mediterranean coast in less 444 dusty environment. Presumably, the sharp turn northward in 445 the Algerian Sahara weakened the wind velocity and less-446 ened its transportation ability (Figure 8f ). On 10 July the 447 trajectory became once more west east directed like before 448 the beginning of the event and marked its end (Figure 8g) The AOT values for the selected six days were 463 above the monthly average, while for other (non dusty) days 464 they were well below it. Therefore both the AERONET data 465 and the lidar measurements showed that the days selected 466 for the synoptic analysis were dusty. The composite patterns 467 of atmospheric variables for the selected six days were 468 examined in the same way as for the previous case study. 469 The results for lidar-detected dust episodes were found to be 470 mainly similar to the results based on the TOMS data 471 (Figure 9 ), although the absolute values of the height and 472 temperature difference are smaller. This similarity in the 473 average synoptic situations for the dust transportation 474 events over Europe, detected with the aid of three different 475 approaches at different times, is significant, and enhances 476 the credibility of our results. [36] The results of the above investigation of the dust 479 transport into Italy with the right synoptic situation, hinted 480 to the possibility, that in extreme cases the transported dust 481 can reach the central European planes north of the Alps, 482 even up to the shores of the Baltic. As was mentioned 483 above, Saharan dust was found on the Jungrfraujoch at 484 the middle of the Alps [Collaud Coen et al., 2003] . 485 Consequently we looked once more into the data of the 486 14 months of July in the area (45°-50°N, 5°-15°E 
Conclusions

552
[41] TOMS-AI data over 553 10°E-18°E), and data of climatological variables (wind, 554 geopotential height and temperature) at the 700 hPa level 
